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In patients with ischemic heart disease, fascicular con-
duction disturbances are associated with increased mor-
tality. This study reveals that increased mortality also
exists for certain types of fascicular conduction distur-
bances after myocardial revascularization. In 227 con-
secutive patients undergoing bypass surgery, 24 had pre-
operative and an additional 52 developed at surgery a
fascicular conduction disturbance. At 66 ± 14 months
offollow-up, 6 (4%) of 148control patients without pre-
or postoperative fascicular conduction disturbances had
died from cardiac causes. Although right bundle branch
block and left hemifascicular block were the most com-
mon form of fascicular conduction disturbance, only 1
of 55 of these patients died (p = NS). Mortality rates
were much higher for patients with left bundle branch
block or an intraventricular conduction defect; 8 (38%)
of 21 died from cardiac causes (p < 0.05).
A high risk subgroup was identified by comparing 14
consecutive patients with left bundle branch block or an
intraventricular conduction defect who survived more
than 1 year postoperatively with 21 consecutive patients
with these same conduction defects who died within 1
year of surgery. The following variables were signifi-
cantly (p < 0.05) different (survivors versus nonsurvi-
vors): age (58 ± 7 versus 65 ± 9 years); class IV angina
Many studies have demonstrated that patients with ischemic
heart disease who develop fascicular conduction distur-
bances have a relatively unfavorable prognosis, mostly due
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(2 of 14 versus 16 of 21), prior myocardial infarction (9
of 14 versus 21 of 21), left ventricular ejection fraction
(53 ± 18 versus 41 ± 15%), three vessel disease (9 of
14 versus 20 of 21) and left ventricular aneurysm (2 of
14 versus 13 of 21). Significant differences were also
found in the frequency of perioperative infarction (l of
14 versus 9 of 21), postoperative requirement for the
intraaortic balloon pump (0 versus 7 of 21) and post-
operative ventricular tachycardia (2 of 14 versus 13 of
21). Of the 21 deaths, 90% were from cardiac causes,
with the predominant cause myocardial failure in 10,
ventricular tachycardia in 8 and acute myocardial in-
farction in 1.
Thus, patients with preoperative or surgically related
left bundle branch block or intraventricular conduction
defect have a high mortality rate early after bypass sur-
gery. Accompanying preoperative ventricular dysfunc-
tion, perioperative infarction and ventricular arrhyth-
mias identify a particularly high risk subgroup. Because
the predominant modes of death are cardiac failure and
ventricular arrhythmias, therapy should focus on car-
diac performance and detection and suppression of ar-
rhythmias. Routine prophylactic pacemaker insertion
cannot be recommended from the findings of this study.
(J Am Coil CardioI1985;5:632-9)
to advanced myocardial disease (1-4). Outcome, affected
by artificial pacing only in select circumstances (5-11),
appears to be primarily related to the long-term effects of
hypertension, repeated myocardial infarction and conges-
tive heart failure, These factors might be expected to limit
the potential benefits of myocardial revascularization, but
to date there is no report on the impact of preoperative
fascicular conduction disturbances on prognosis after coro-
nary artery bypass graft surgery. Furthermore, despite a 4
to 20% incidence rate of new fascicular conduction distur-
bances at the time of bypass graft surgery (12-15), only
one study has addressed the prognostic significance of these.
Although the follow-up time was short and the number of
patients small, a worsened mortality was noted (14).
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Our study, therefore, was designed to answer the fol-
lowing questions: I) In a consecutive group of patients
undergoing isolated coronary bypass surgery , how prevalent
are disturbances of fascicular conduction? 2) Do patients
with fascicular conduction disturbances preoperatively have
a relatively similar or a relatively improved prognosis after
coronary bypass surgery? 3) How prevalent are new fas-
cicular conduction disturbances after coronary bypass sur-
gery, what determines their development and how do they
affect prognosis? A worsened mortality was discovered for
patients with certain types of fascicular conduction distur-
bances, whether these were present before operation or de-
veloped at the time of bypass surgery. Further analysis was
then carried out in which an extended group of patients with
"high risk" forms of fascicular conduction disturbances
were compared according to outcome to determine those
variables that might predict poor short-term prognosis and
to establish whether outcome was related to the electrical
conduction system itself or to underlying features of de-
ranged cardiac mechanical performance .
Methods
Patients. This stud y consi sts of two groups of patients,
with a total of 242 patients. The first group comprises 227
con secuti ve patients who underwent isolated coronary artery
bypass graft surgery at Cedars-Sinai Medical Center be-
tween November 1975 and July 1976. Two patients died
intraoperatively and one was lost to follow-up . The 224
remaining operative survivors (195 men and 29 women)
were followed up for 66 ± 14 months (mean ± standard
deviation) to determine the comparative long-term prognosis
after revascularization of patients who have preoperative,
new postoperative or no fascicular conduction disturbances
either pre- or postoperatively.
The second group includes only patients who had left
bundle branch block or an intraventricular conduction defect
before or as a result of isolated bypass surgery . Thirty-five
of these patients were divided into two groups according to
survival status I year after surgery to delineate the deter-
minants of an adverse outcome in the presence of these
fascicular conduction disturbances . Group A (14 patients)
included the I year survivors with left bundle branch block
or an intraventricular conduction defect drawn from the 227
patient cohort. Group B consisted of 21 consecutive patients
(6 from the 227 patient cohort and 15 additional patients )
with similar conduction disturbances drawn from our com -
puterized coronary surgical data base between November
1975 and October 1980. The 15 patients who were added
from August 1976 to October 1980 were indistinguishable
by all tested variables from the 6 patients entered between
November 1975 and July 1976.
Operative technique. The operative technique for 232
patients included cardiopulmonary bypass with a bubble
oxygenator, hemodilution, intermittent aortic cross-
clamping and mild to moderate systemic hypothermia (range
28 to 32°C). Mean bypass and ischemic times were 139 and
57 minutes, respectively. Ten patients who received crys-
talloid cardioplegia (St. Thomas solution) and deep systemic
hypothermia (range 18 to n °e) were also included because
they were part of the consecutive series and because an
independent analysis of 125 consecutive patients undergoing
crystalloid cardioplegia for isolated coronary revasculari-
zation revealed a similar prevalence of preoperative and new
postoperative fascicular conduction disturbances .
All grafts were constructed using reversed segments of
saphenous vein. Distal anastomoses were performed during
aortic cross-clamping under cardiopulmonary bypass. Prox-
imal anastomoses were completed with a side-gripping for-
ceps . Anesthesia was induced and maintained using intra-
venous morphine sulfate and diazepam. Supplementation
with nitrous oxide (50%) and oxygen (50%) was used as
indicated .
Method of study, Data were collected in three cate-
gorie s: I) Preoperative variables . These included age ; sex ;
functional limitation from angina or dyspnea using the clas-
sification recommended by the New York Heart Association
(NYHA) (16); presence, number and site of previous myo-
cardial infarctions; occurrence of major ventricular arrhyth-
mias or cardiac arrest ; number of diseased coronary vessels;
Friesinger coronary score (17) ; left main disease and se-
verity ; coronary collateral formation; angiographic left ven-
tricular ejection fraction and presence of concomitant non-
cardiac diseases. Preoperative myocardial infarction was
defined by a compatible history supported by electrocardio-
graphic and serum enzyme (creatine kinase [CK]) changes,
or the presence of abnormal Q waves on a preoperative
electrocardiogram. The coronary angiograms were inter-
preted by consensus of two experienced observers. Coronary
disease was defined as 50% or greater luminal diameter
reduction.
2) Intraoperative variables . These included duration of
bypass time . duration of ischemic time , number of bypass
grafts inserted and the presence or absence of perioperative
myocardial infarction . The method of diagnosing periop-
erative infarction included the development of new post-
operative Q waves in patients without fascicular conduction
disturbances and CK isoenzyme (MB) elevation to more
than 40 IU/liter (18.19), positive technetium pyrophosphate
imaging or pathologic findings in patients with fascicular
conduction disturbances.
3) Postoperative variables and follow-up . The presence.
type and duration of fascicular conduction disturbances were
determined from postoperative electrocardiograms before
discharge . Long-term follow-up was performed yearly by
standardized questionnaire and telephone interview of the
patient. Symptoms, functional classification, recurrent in-
farction and arrhythmias were the variables of interest. In
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the event of death, the immediate family or attending phy-
sician, or both, was contacted directly for information. In-
hospital deaths were documented through a chart review,
and autopsy reports were sought for all deaths. Deaths were
categorized by cause as cardiac, noncardiac or unknown.
Cardiac death was further defined as death occurring as a
result of cardiac failure, new myocardial infarction (docu-
mented clinically or pathologically), ventricular tachycardia
or fibrillation or progression to complete heart block.
Fascicular conduction disturbances. All patients had
preoperative 12 lead electrocardiograms, with repeat elec-
trocardiograms at approximately 2 hours postoperatively,
each day for 3 subsequent days, and again before hospital
discharge.: Electrocardiograms were interpreted as having
either no fascicular conduction disturbances or one of five
possible abnormalities: right bundle branch block, left bun-
dle branch block, left anterior hemiblock, left posterior
hemiblock and intraventricular conduction defect. Electro-
cardiographic criteria for diagnosing these forms of con-
duction disturbance were drawn from the Minnesota Code
(20). Postoperative fascicular conduction disturbances were
defined as transient if they disappeared during the patient's
hospital stay and persistent if they were present on the dis-
charge electrocardiogram. No patient was discharged in less
than 5 days.
Statistical analysis. Preoperative, intraoperative and
postoperative variables were correlated with the presence
or absence of preoperative or new postoperative fascicular
conduction disturbances and with subtypes of fascicular con-
duction disturbances. Further comparisons were carried out
between patients with selected forms of conduction distur-
bance who survived and who died within 30 days or I year
postoperatively. Mean values and standard deviations were
used for quantitative data, and groups were compared using
the Student's t test for continuous variables and chi-square
analysis or Fisher's exact test for discrete variables. Actu-
arial data were analyzed by the life table method, and sig-
nificance was determined by the generalized Wilcoxon test.
For all statistical testing, the alpha level was set at 0.05.
Calculations ~ere performed using BMDP statistical soft-
ware (21).
Results
Of the 225 consecutive patients who survived surgery,
24 had preoperative fascicular conduction disturbances, 52
developed new fascicular conduction disturbances at surgery
and 149 had no fascicular conduction disturbances either
pre- or postoperatively (Table I). Thus, fascicular conduc-
tion disturbances were common after coronary bypass sur-
gery, occurring in 34% of surgically treated patients, with
two-thirds of these being new conduction disturbances. One
patient with no pre- or postoperative conduction disturbance
was lost to follow-up. Follow-up for the remaining 224
patients extended to 66 ± 14 months after tiperation. The
distribution of selected variables according to presence or
absence of a preoperative or new postoperative fascicular
conduction disturbance and type of fascicular conduction
disturbance is shown in Table 2.
Preoperative fascicular conduction disturbances. Of
the 24 patients with fascicular conduction disturbances on
preoperative electrocardiograms (Table 1),4 had left bundle
branch block, 4 had an intraventricular conduction defect,
5 had right bundle branch block and II had either left
anterior or left posterior hemiblock. No patient Hlttl post-
operative resolution of the preoperative fascicular conduc-
tion disturbance, but one patient with right bundle branch
block before operation had a new hemiblock after operation
and in one patient preoperative left anterior hemiblock pro-
gressed to complete left bundle branch block after surgery.
As a group, these 24 patients were indistinguishable by
preoperative or intraoperative variables from the 148 pa-
tients who had no fascicular conduction disturbance either
preoperatively or postoperatively (Table 2). However, their
cardiac mortality rate was 17% (4 of 24) compared with
only 4% (6 of 148) for the control patients (Table 3). The
augmented cardiac mortality rate for patients with preop-
erative fascicular conduction disturbances occurred predom-
inantly in the eight patients with either preoperative left
bundle branch block (cardiac mortality in two of four) or
an intraventricular conduction defect (cardiac mortality in
one of four), of whom three patients died of cardiac causes
during follow-up.
The 8 patients with preoperative left bundle block or an
intraventricular conduction defect were compared with the
148 patients with neither preoperative nor postoperative fas-
cicular conduction disturbances. The former patients had
significant differences from the latter in the number with
preoperative myocardial infarction (7 of 8 versus 63 of 148;
P = 0.02) and in left ventricular ejection fraction (45 ±
13 versus 63 ± 14%; p = 0.001).
New postoperative fascicular conduction distur-
bances. Fifty-two patients developed new fascicular con-
duction disturbances at bypass surgery. Five patients de-
veloped new left bundle branch block, 8 new intraventricular
conduction defect, 10 new right bundle branch block and
29 either left anterior or left posterior hemiblock (Table I).
All new cases of right bundle branch block were transient,
as were 21 of the new cases of hemiblock. In contrast, 8
(62%) of 13 new cases of left bundle branch block and
intraventricular conduction defect were permanent. Patients
developing new postoperative fascicular conduction distur-
bances had a nonsignificant increase in cardiac mortality
during follow-up when considered as an entire group. How-
ever, no patient (0 of 39) with right bundle branch block
or hemiblock died from cardiac causes during the follow-
up period, compared with 38% (5 of 13; P < 0.05) of
patients who developed new left bundle branch block (n =
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Table 1. Distribution of Fascicular Conduction Disturbances in 227 Consecutive Patients
Undergoing Coronary Bypass Surgery*
Fascicular Conduction
Disturbances Total LBBB lVCD RBBB LAHB/LPHB
Pre-CABG 24 4 4 5 II
New post-CABG 52 (26%) 5 8 10 29
None pre- or post-CABG 148 0 0 0 0
*Excluding two intraoperative deaths and one patient lost to follow-up. CABG = coronary artery bypass
graft surgery; IVCD = intraventricular conduction defect; LAHB/LPHB = left anterior or posterior hemifas-
cicular block, respectively; LBBB = left bundle branch block; RBBB = right bundle branch block.
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5; one cardiac death) or an intraventricular conduction defect
(n = 8; four cardiac deaths). These cardiac deaths occurred
predominantly within the first postoperative year, with only
one cardiac death occurring after the first year of follow-up
(Fig. I).
The J3 patients with new postoperative left bundle branch
block or an intraventricular conduction defect were com-
pared with the 148 patients with neither preoperative nor
postoperative fascicular conduction disturbances (Table 2).
The former subset of 13 patients had more collateralized
regions on preoperative angiography (p = 0.047), more
grafts placed (3.6 versus 3.1; P = 0.04) and a higher in-
cidence of perioperative myocardial infarction (7 of 13 ver-
sus 28 of 148; p = 0.008).
Subgroup analysis. The 14 consecutive patients with
either preoperative or new postoperative left bundle branch
block or an intraventricular conduction defect who were
alive I year after isolated coronary bypass surgery (Group
A) were compared with the 21 consecutive patients with
similar conduction disturbances who had died within I year
of surgery (Group B). Group A consisted of 6 patients with
preoperative and 8 with new postoperative left bundle branch
block or an intraventricular conduction defect, whereas Group
B had 8 and 13 patients in these respective categories. Group
A patients were significantly different from those in Group
B in a number of respects (Table 4), mostly reflective of
cardiac mechanical status. Group B patients were older
(65 ± 9 versus 58 ± 7 years), had more severe angina (76
versus 64% for New York Heart Association functional class
IV), a greater incidence of preoperative myocardial infarc-
tion (100 versus 64%), more frequent three vessel disease
(95 versus 64%) and more deranged left ventricular function
Table 2. Distribution of Selected Variables by Fascicular Conduction Disturbance Category in
227 Patient Cohort*
Preop LBBB New New Postop
Controlt Preop FCD or IVCD Postop FCD LBBB or IVCD
(n = 148) (n = 24) (n = 8) (n = 52) (n = 13)
Preoperative
Age (mean ± SO) 56 ± 8 58 ± 9 61 ± 8 57 ± 8 58 ± 6
Prior infarction 63 13 7t 26 8
Three vessel disease 77 13 5 30 9
Left main disease 16 3 I 4 0
LYEF (mean ± SO) 63 ± 14 59 ± 17 45 ± 13+ 62 ± 16 61 ± 15
Collaterais 70 10 4 28 1O:j:
Intraoperative
Cross-clamp time 55 ± 20 55 ± 15 52 ± 20 57 ± 17 59 ± 19
(min)
Bypass pump time 137 ± 40 141 ± 36 135 ± 41 145 ± 33 157 ± 37*
(min)
No. of grafts 3.1 ± 0.9 3.4 ± 0.8 3.5 ± 0.9 3.3 ± 0.8 3.6 ± 0.9:j:
Perioperati ve 28 3 I 10 7+
infarction
Postoperative
Cardiac deaths 6 (4%) 4 (I7%):j: 3 (38%)+ 5 (9.6%) 5 (38%)+
Total deaths 10 5 3+ 7 6+
*Excluding two intraoperative deaths and one patient lost to follow-up; tcontrol group = 148 patients
without pre- or postoperative fascicular conduction disturbances; +p < 0.05 relative to control group; §p =
0.07. FCD = fascicular conduction disturbance; IYCD = intraventricular conduction defect; LBBB = left
bundle branch block; LVEF = left ventricular ejection fraction; Postop = after operation; Preop = before
operation.
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Table 3. Postoperative Cardiac Mortality at Time of
Latest Follow-Up"
Fascicular LBBB RBBB
Conduction or or
Disturbance IVCD LHB Total
Pre-CABG 3/8 (38%) I /! 6 (6%) 4/24 ( 17%)
New post-CABG 5113 (38%) 0/39 (0%) 5/52 (9.6%)
None pre- or 6/148 (4%)
post-CABG
*Mean = 66 ± 14 months. Abbreviations as in previous tables.
(62% had an aneurysm versus 14%; ejection fraction 41 ±
51 versus 53 ± 18%). Postoperatively, Group B patients
had significantly more perioperative infarction (43 versus
7%), need for intraaortic balloon pump (33% versus 0) and
frequency of ventricular tachycardia (62 versus 14%) .
The same type of analysis , comparing patients alive or
dead at 30 days after revasculari zation . was carried out to
delineate a particularly high risk gro up. The significantly
di fferent variables were essentially the same as at [ year
(Table 4).
All patients had ventricular ep icardial pacing wires at-
tached at the time of surgery and remo ved before hospital
discharge. One Group A patient had a permanent transve-
nous pacemaker placed 2 years before operation for a brady -
cardia-tachycardia syndrome, and one Group B patient who
died of cardiac failure had a permanent pacemaker implanted
after operation for high grade atrioventricular block .
Cause of cardiac deaths. Nine of the [0 patient s who
died within 30 days of surgery and 6 of the I [ who died
between 30 days and I year postoperatively did so in a
hospital ; complete documentation of the circumstances of
death was therefore available for [5 of the 21 deaths. Six
patient s died out of the hospital , one of severe congestive
heart failure and five suddenly. All of these latter five pa-
tients were being treated for recurrent ventricular tach ycar-
dia, two of whom had had previous ep isode s of sustained
ventricular tach ycardia requi ring electri cal cardioversion ,
and sudden unwitnessed death was assumed to be due to an
arrhythmia.
All 10 deaths occurring within 30 days of surgery were
f rom cardiac causes . Severe myocardial failure was the
major cause of death in seven pat ient s. Eight patient s had
repeated epi sode s of ventri cular tachycardia postopera-
tively, and in three of these ventricular tachy cardia!
fibrillation was the prim ary cause of death (Table 5) .
Eleven patients died between 30 days and I year post-
operatively; nine of these died of cardiac causes. Severe
myocardial failure was the prim ary cause in three, one died
during a new postoperative myocard ial infarction, and five
died secondary to ventricular tachycardia or fibrillat ion . The
causes of death for those dying within 30 days of surgery
were not significantly differen t from those occ urring be-
tween 30 days and I yea r postoperatively.
Discussion
Although there is disagreement about the importance of
fascicular conduction disturbances in patient s free of sig-
nificant cardiovascular disease, strong evidence exists for a
worsened prognosis when these occ ur in the setting of isch-
em ic heart disease (1-4). There is no specific information
on the impact of preexistent fascicular conduction distur-
bances on outcome after myocardi al reva scularization, and
there is very little avail able information about the impor-
tance of new fascicular conduct ion disturbances that develop
at the time of bypass surgery (14). We hypothesized that
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Figure 1. Survival curves comparing patients with
and without new postrevascularization fascicular
conduction disturbances. The survival rate wasworse
for patients with new left bundle branch block or
an intraventricular conduction defect. High and low
risk subgroups are suggested because most deaths
occurred early postoperatively with subsequent sta-
ble survival. CABO = coronary artery bypass graft
surgery; FCD = fascicular conduction distur-
bances; IVCD = intraventricular conduction de-
fect; LBBB = left bundle branch block; LHB =
left hemifascicular block; RBBB = right bundle
branch block.
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Table 4. Significant Differences Between Patients With Left Bundle Branch Block or
IntraventricularConduction Defect Surviving or Dying Within First Postoperative Year (n = 35)
and Within 30 Days of Surgery (n = 24)
I Year 30 Days
Survivors Deaths Survivors Deaths
(n = 14) (n = 21) (n = 14) (n = 10)
Preoperative
Age (yr) 58 ± 7 65 ± 9 58 ± 7 66 ± 9
NYHA class IV 2 (14%) 16 (76%) 2 (14%) 9 (90%)
Previous myocardial 9 (64%) 21 (100%) NS NS
infarction
Aneurysm 2 (14%) 13 (62%) 2 (14%) 6 (60%)
Three vessel disease 9 (64%) 20 (95%) NS NS
LVEF 53 ± 18% 41 ± 15% 53 ± 18% 37 ± 16%
Postoperative
Perioperative infarction 1 (7%) 9 (43%) 1 (7%) 7 (70%)
Intraaortic balloon pump 0 7 (33%) 0 5 (50%)
VTIYF 2 (14%) 13 (62%) 2 (14%) 8 (80%)
LVEF = left ventricular ejection fraction; NS nonsignificant difference; NYHA = New York Heart
Association; VTIYF = ventricular tachycardia or fibrillation; other abbreviations as in previous tables.
637
major disturbances of ventricular activation sequence would
become more frequent in surgically treated patients as by-
pass surgery became more prevalent in patients who are
older and have more severe ischemic heart disease and more
extensively damaged ventricles. In fact, of 227 consecutive
patients undergoing isolated bypass surgery, 11% had pre-
operative and 26% had new postoperative fascicular con-
duction disturbances.
Preoperative fascicular conduction disturbances.
Twenty-four (11%) of this group of 227 consecutive patients
undergoing isolated coronary bypass surgery had a preop-
erative fascicular conduction disturbance. These patients all
retained a fascicular conduction disturbance postopera-
tively. When these 24 patients were compared with the 148
patients who did not have a preoperative or new postop-
erative fascicular conduction disturbance, no significant dif-
ferences were found in any of the tested variables (Table
2). However, 17% died of cardiac causes during follow-up.
This mortality rate was high compared with that in the 148
patients who did not have preoperative or new postoperative
fascicular conduction disturbances (cardiac death in 4%).
This significant difference (p < 0.05) in survival despite
similarities in other baseline variables suggests that myo-
cardial revascularization does not materially alter the rela-
tively worsened prognosis of patients with fascicular con-
duction disturbances. Because the preponderance of cardiac
deaths were in patients with preoperative left bundle branch
block or an intraventricular conduction defect, these should
be given particular weight in assessing prognosis, whereas
both left hemifascicular and right bundle branch block have
no adverse effect on prognosis.
The cause of death in patients with preoperative left
bundle branch block or an intraventricular conduction de-
fect was directly related to concomitant disordered cardiac
function. These patients had a high incidence of preoperative
myocardial infarction and had a reduced left ventricular
ejection fraction. Those patients dying prematurely after
revascularization had particularly poor ventricular function.
As in nonsurgically treated patients with ischemia-associ-
ated fascicular conduction disturbances, death appeared to
reflect mechanical properties of the heart rather than the
conduction system itself. Although this study could not ad-
Table 5. Left Bundle Branch Block and Intraventricular Conduction Defect: Cause of Death
Early and Late Postoperatively
Cause of Death
Myocardial failure
VTIYF
Complete heart block
Myocardial infarction
Noncardiac
Abbreviations as in previous tables.
30 Days
or Less
(n = 10)
7 (70%)
3 (30%)
o
o
o
30 Days to
I Year
(n = II)
3 (27%)
5 (45%)
o
1(9%)
2 (18%)
Total
(n = 21)
10 (48%)
8 (38%)
o
1(5%)
2 (10%)
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dress the comparative mortality of patients with or without
these specific forms of fascicular conduction disturbances
matched according to various degrees of left ventricular
dysfunction , the very high mortality rate in these patients
suggests that the presence of left bundle branch block or an
intraventricular conduction defect provides additional in-
formation about the severity of ventricular myocardial
involvement.
New postoperative fascicular conduction distur-
bances. New postoperative fascicul ar conduction distur-
bance s were common (52 of 200 [26%]) in this study and
con sistent with the 20% reported by Zeldis et al. (14) in
1978, As in that study, most (69%) of these disturbances
lasted less than 5 days after coronary bypass surgery, In
most of our patients myocardial protection was provided by
moderate hypothermia and intermittent ischemic arrest.
However, the incidence of new postoperative conduction
disturbances appears to be similar when crystalloid cardio-
plegia is employed because 31% of a consecutive series of
125 such patients undergoing isolated bypa ss surgery at our
center developed new postoperative fascicular block .
Patients with new left bundle branch block or an intra-
ventricular conduction defect had a different prognosis from
those with new right bundle branch block or anterior or
posterior fascicular block. The former defects were also
more likely to be permanent (62% persisted at the time of
hospital discharge). No patient with new right bundle branch
block or hemifascicular block died during follow-up , but
38% of patients with new left bundle branch block or in-
traventricular conduction defect died of cardiac causes (all
but one in the first year after surgery) , In the study of Zeldis
et al. (14), six patients had postoperative left bundle branch
block (five newly developed and one persistent from pre-
operatively) and three died in a follow-up period that ranged
from 13 to 39 months after surgery.
The mechanism for development of new postoperative
left bundle branch block and intraventricular conduction
defect and the explanation for the worsened prognosis of
these patients is presumably exce ssive intraoperative re-
gional ischemia, because these patients had more collateral-
dependent regions, more grafts placed and more frequent
concomitant perioperative infarction . In contrast , the mech-
ani sm of other forms of new postoperative fascicular con -
duction disturbances is probably different because none of
the many analyzed factors was more common in these pa-
tients than in the control patients and these other blocks
were predominantly transient. If intraoperative regional
ischemia does contribute to the development of new left
hemiblock and right bundle branch block, the extent of
ischemia may be less, explaining both their transient nature
and prognostic insignificance.
The association between perioperative infarction and new
postoperative left bundle branch block or intraventricular
conduction defect may be of major prognostic importance,
particularly in that these patients were not at high risk (based
on preoperative variables) for early postoperative death. In
other studies (22 ,23), we demonstrated that patients at risk
for early mortality after perioperative infarction are those
who postoperatively demonstrate at least two of the follow -
ing variables: severe left ventri cular dysfunction , ventricular
tachycardia, need for return to the operating room for relief
of tamponade or the presence of left bundle branch block
or an intraventricular conduction defect. Presumably, al-
though we have no supporting quantitative data, perioper-
ative infarction that is associated with new left bundle branch
block or an intraventricular conduction defect is more ex-
tensive and results in a greater degree of left ventricular
dysfunction.
"High risk" bundle branch block. We also catego-
rized patients with either preoperative or new postoperative
left bundle branch block or an intraventricular conduction
defect according to survival status at I year after myocardial
revascularization (Table 4). Nonsurvivors were older, had
worse preoperative angina, poorer left ventricular function
and more extensive coronary artery disease . Moreover, 62%
had episode s of postoperative ventricular tachycardia, 33%
required the intraaortic balloon pump after operation and
43% had had a perioperative infarction. Similar differences
exi sted between patients surviving or dying within 30 days
of surgery. Thus, high risk patients are those with concom-
itant severe myocardial dysfunction . Myocardial failure was
the cause of death in nearly half of these patients, with
ventricular tachycardia the primary cau se in just over one-
third .
Potential limitations of the study. The patient numbers
in this study are small. The statistical associations indicating
the significance of preoperative and new postoperative fas-
cicular conduction disturbances consider these small num-
bers, but cannot exclude the possibility that the patient base
for this study is not representative of all patients with pre-
or new postoperative fascicular conduction disturbances .
However , the adverse prognosis of fascicular conduction
disturbance in the setting of nonrevascularized ischemic heart
disease relates largely to the advanced degree of left ven-
tricular impairment seen in these pat ients , and the fact that
this study shows a relatively poor outcome postoperatively
is consi stent with this expectation.
Because of small patient numbers in some categories ,
we were obliged to pool data when maintenance of separate
groups would be preferable. Specifically, we combined pre-
operative and new postoperative forms of fascicular con-
duction disturbances in some analyses, and left bundle branch
block and intraventricular conduction defects in others. Within
these limitations , our data are cons istent with the only other
available study on this topic (14) , which dealt with an even
smaller number of patients.
Because we did not assess postoperative graft patency or
the degree of completeness of myocardial revascularization,
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we cannot exclude an association between these factors and
the demonstrated adverse outcome in patients with post-
operative fascicular conduction disturbances . Because of
small patient numbers , no multivariate analysis was under-
taken to determine which factors were independently as-
sociated with early postoperative cardiac mortality.
Summary and clinical implications. Our study has
demonstrated that although preoperative and new postop-
erative fascicular conduction disturbances are common , new
postoperative right bundle branch block and left hemifas-
cicular block are usually transient and do not affect mortality
after revascularization. Only those patients with preopera-
tive or new postoperative left bundle branch block or an
intraventricular conduction defect are at increased risk for
early mortality after coronary bypass surgery . Within this
group, those at highest risk have associated cardiac me-
chanical dysfunction and ventricular arrhythmias.
Assessments of preoperative and postoperative risk should
consider the presence or absence of left bundle branch block
or an intraventricular conduction defect. Patients who have
these forms of conduction system block postoperatively de-
serve closer follow-up , with attention to optimizing left
ventricular function and detecting and treating ventricular
arrhythmias. Our study does not suggest that routine pro-
phylactic pacemaker insertion is likely to be useful.
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